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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing 
an optical component by which the service life of a mold is ^ 
prolonged, a lens free from distortion or optically undesired t 
peculiarity is produced and the optical component is accurately and 
easily assembled into a device body, and to provide a material for 

optical component. ii) 
SOLUTION: A member for successively setting lenses 26 where 
many successively provided holes 27 are formed previously is 

placed on a lower pressing mold 28, and lens material 25 is set in ^ ' -'i . ^ 

the holes 27, respectively. A lens lower surface mold 28-1 and a '] / r 'T 

lens upper surface mold 29-1 having an effective diameter smaller -^T^^i^i^ 
than the diameter m of the hole 27 are respectively formed on the : . ^ - . "^-^K^.^J /J>-; 

lower pressing mold 28 and an upper pressing mold 29. The lens is k... — dx.*' 

molded with pressing load nearly equal to the pressure for pressing ' " ) ~ ""^ 

the material 25 by the upper and lower molds. By using different ij^. 
material for the materials 25 and the member 26. respectively, the 
optical noise of the lens is restrained. By using metal for the 

member 26. soldering is facilitated in the case of assembling the TtX- 
lens in the device body. iTf-P^ ^-^-^ ^' 
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♦ NOTICES ♦ 

JPO and NCtPI are not responsible for any 
damases caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

The 1st material used as the field which Includes an optical functional side at least after shaping of a lens array. 
The 2nd material used as fields other than the field which includes an optical functional side at least after shaping of 
a lens array, 

Carry out **sMc**** shaping. 

The lens array manufacture approach of obtaining the lens array which said the 1st material and said 2nd material 

unified. 

[Claim 2] 

Said 1 st materia! and said 2nd material are the manufacture approach of the lens array according to claim 1 
characterized by being the material of the same quality of the material. 
[Claim 3] 

Said 2nd material is the manufacture approach of the lens array according to claim 1 characterized by being the 
material of protectionHrom-light nature. 
[Claim 4] 

The material of said protection-from-light nature is the manufacture approach of the lens array according to claim 3 
characterized by being a metal, a cermet, or the ceramics. 
[Claim 5] 

It is the material for tens arrays used in the lens array manufacture approach of obtaining the lens array which 
fabricated using the 2nd material used as fields other than the field which includes an optical functional side at least, 
and said the 1st material and said 2nd material unified after the 1st material used as the field which includes an 
optical functional side at least after shaping of a lens array, and shaping of a lens array, 

Said 2nd material is a material for lens arrays characterized by having the successive formation hole which said 1 st 
material inserts. 
[Claim 6] 

said successive formation hole — the lens making machine of the force plunger of the upper and lower sides of a 
lens array die — the material for lens arrays according to claim 5 characterized by having the larger path than the 
path of a Noh mask. 
[Claim 7] 

Said successive formation hole is a material for lens arrays according to claim 5 or 6 characterized by being a 
cylindrical shape-like. 
[Claim 8] 

Said successive formation hole is a material for lens arrays according to claim 5 or 6 characterized by for the path 
of up-and-down opening differing from the path of the wall section, and forming It. 
[Claim 9] 

Said successive formation hole is a material for lens arrays according to claim 7 or 8 characterized by forming the 
Internal surface in the granularity of 0.01 microns or more of Ra at least. 
[Claim 10] 

Said 2nd material Is a material for lens arrays according to claim 5 characterized by having the positioning section 
for positioning with the force plunger of said upper and lower sides at the time of hold into an up-and-down force 
plunger. 
[Claim 11] 

Said positioning section is a material for lens arrays according to claim 10 characterized by being the through tube 
prepared in at least two places. 
[Claim 1 2] 

Said positioning section Is a material for lens arrays according to claim 10 characterized by being the perimeter 
notching section prepared in at least one place. 
[Claim 13] 

It is the lens array which said 1 st material fabricated and obtained using the 2nd material used as fields other than 
.the 1st material used as the field which includes an optical functional side at least after shaping of a lens array, and 
the field which includes an optical functional side at least after shaping of a lens array, and said 2nd material unified. 
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Said 2nd material is a lens array characterized by having the successive formation hole which said 1 st material 

inserts. 

[Claim 14] 

The lens array according to claim 13 characterized by said the 1st material and said 2nd material unifying by welding 
to the internal surface of the successive formation hole with which said 2nd material is equipped with said 1 st 
material. 
[Claim 15] 

said successive formation hole — the lens making machine of the force plunger of the upper and lower sides of a 
lens array die — the lens array according to claim 14 characterized by having the larger path than the path of a Noh 
mask. 
[Claim 16] 

The lens array according to claim 15 characterized by the thickness of a welding part with the internal surface of 
said 2nd material in said 1st material being 0.3 millimeters or less. 
[Claim 17] 

The 1st material used as the field which includes an optical functional side at least after shaping, 

The 2nd material used as fields other than the field which includes an optical functional side at least after shaping, 

******** shaping is carried out, 

The manufacture approach of lens components of obtaining the lens components which said the 1 st material and 
said 2nd material unified. 
[Claim 1 8] 

The 1 st material used as the field which includes an optical functional side at least after shaping. 

The 2nd material used as fields other than the field which includes an optical functional side at least after shaping. 

******** shaping is carried out. 

It is the lens material used in the manufacture approach of lens components of obtaining the lens components which 
said the 1 st material and said 2nd material unified, 

Said 2nd material is a lens material characterized by having the pore which said 1st material inserts 
[Claim 19] 

The 1 st material used as the field which includes an optical functional side at least after shaping. 
The 2nd material used as fields other than the field which includes an optical functional side at least after shaping. 
They are the lens components which said 1st material obtained by carrying out *sMe***** shaping and said 2nd 
material unified. 

Said 2nd material is lens components characterized by having the pore which said 1 st material inserts. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the manufacture approach of an optic, the material used for this manufacture approach, or 
the optic manufactured by this manufacture approach. Here, optics are for example, lens components or a lens 
array. 

[Background of the Invention] 

[0002] 

Conventionally, comparatively, as the manufacture approach of the lens of a minor diameter, after pressing one 
optical material which had the diffusion to a perimeter regulated by the mold, such as 2mm or less, with a punch and 
female mold and casting a lens, the punch was removed and the lens manufacture approach which takes out the 
done lens with a suction implement was learned. 
[0003] 

However, since this approach has fault, like a suction implement follows difficulty on the fault it becomes impossible 
to operate appropriately, and taking out besides a mold even if it can draw in when the bore of a mold becomes very 
small like 3mm or less, the lens manufacture approach which forms lenses successively and fabricates them at once 
came to be thought out. 
[0004] 

Drawing_ll (a) is drawing showing an example of the lens manufacture approach which forms lenses successively 
such and fabricates many lenses at once, and is the top view showing the aggregate (lens array = lens array) of the 
lens which this drawing (b) was fabricated and was done. As shown in this drawing (a), this lens manufacture 
approach presses the plate-like optical material 3 which the perimeter was regulated by the mold 1 and laid on 
female mold 2 by the punch 4, and fabricates two or more lenses 5 at once. 
[0005] 

As shown in drawin g 1 1 (b), since the whole size is large, the lens aggregate 6 which consists of two or more lenses 
5 which did In this way and were done, and an optical material 3 of the origin which does not form the lens section 
can be easily taken out from the inside of a mold Then, a lens 5 is separated separately and used separately. Since 
this lens manufacture approach can fabricate two or more lenses at once, its productive efficiency improves (for 
example, patent reference 1 reference.). 
[0006] 

Drawing 1 2 (a) - (d) is drawing showing the example which fabricates plurality for the combination lens of a pair at 
once according to an individual, respectively, and gathers production efficiency, although an approach differs from 
the above a little. This drawing (a) shows the condition of fabricating two or more lenses on the combination lens of 
two upper and lower sides at once, and the mold face [ one / a mold 7 and this mold 7 ] shows the punch 1 3 which 
consists of the plane female mold 8, an optical material 9 held in the mold with which it is formed by these, and the 
^ens punch 11 and the lens punch supporter material 12. And a punch 13 presses the optical material 9 from a top, 
and the condition that the upper lens 1 4 was fabricated by the lens punch 1 1 is shown 
[0007] 

This drawing (b) shows the lens aggregate 15 which consists of a lens 14 on the plurality done as mentioned above, 
and an optical material 9 of the origin which does not form the lens section. 

This drawing (c) shows the condition of fabricating two or more lenses under the combination lens of two upper and 
lower sides at once, and shows the optical material 20 held in the female mold 19 which consists of a mold 16 and 
two or more lens female mold 18 supported by this mold 16 at the one lens female mold supporter material 17 and 
this lens female mold supporter material 17, and the mold formed by these, and the flat surface mold face punch 21. 
And a punch 21 presses the optical material 20 from a top. and the condition that the lower lens 22 was fabricated 
by the lens female mold 1 8 is shown. 
[0008] 

This drawing (d) shows the lens aggregate 23 which consists of a lens 14 under the plurality done as mentioned 
above, and an optical material 20 of the origin which does not form the lens section. The lens 14 on the above and 
the lower lens 22 are separatety combined by the flat-surface section, and combine by it, and a lens is formed (for 
example, patent reference 2 reference.). 

[Patent reference 1] JP.2002-265226.A (an epitome, drawing 3 ) 
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[Patent reference 2] JP,2002-243912.A (paragraphs 0042-0045, drawing 3 , drawin g 4 R> 4) 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0009] 

By the way, each above-mentioned lens aggregate manufacture approach is formed for the optical material with 
same lens section and non-lens section. When it was going to make thickness of the nonHens section thin at this 
time, the shaping load of the force piston which presses that whole surface from the upper and lower sides became 
large, for this reason, the life of a force piston was short, the exchange frequency to a new force piston became 
high, and there was a problem of not being economical. Furthermore, the problem that the non-lens section broke 
was also produced and solution of these problems was desired. 
[0010] 

Moreover, since the lens separately cut down from a lens set has the non-optical function part of the central part 
which forms an optical functional side, and Its perimeter made of the same optical materials, such as glass and resin, 
a physical distortion and a peculiarity It Is faultily free from vice optically tend to generate it. An appearance of the 
manufacture approach of the lens which such a physical distortion and a peculiarity it is faultily free from vice 
optically were controlled, and quality, such as a configuration and precision, stabilized was desired. 
[0011] 

Moreover, since these lenses were very small, it had the problem that the advanced technique for incorporating with 
a sufficient precision in the case of inclusion to CCD equipment etc. was required. And It groped for the approach of 
Incorporating, for example with a sufficient precision easily with soldering etc. 

The technical problem of this invention is offering the manufacture approach of the optic which the life of a force 
piston is made to protract, and neither a physical distortion nor a peculiarity it is faultily free from vice optically is in 
the fabricated lens in view of the above-mentioned conventional actual condition, and can be easily built into the 
main frame with a sufficient precision, or the material for it. Moreover, even if it Is an optic with the thin thickness 
(the so-called KOBA thickness) of the periphery section by manufacturing by this manufacture approach. It Is 
offering the easy optic of handling. 
[Means for Solving the Problem] 
[0012] 

First, the lens array manufacture approach of invention according to claim 1 obtains the lens array which fabricated 
using the 2nd material used as fields other than the field which includes an optical functional side at least, and the 
1 st material of the above and the 2nd material of the above unified after the 1 st material used as the field which 
includes an optical functional side at least after shaping of a lens array, and shaping of a lens array 
[0013] 

The 1st material of the above and the 2nd material of the above may be materials of the same quality of the 
material like for example, claim 2 publication. 

Moreover, the 2nd material of the above may be a material of protectlon-from-light nature like for example, claim 3 
publication. In that case, a thing [ constituting the material of the above-mentioned protection-from-llght nature 
from a metal, a cermet, or ceramics like ] according to claim 4 Is desirable, for example. 
[0014] 

Next, the material for lens arrays of invention according to claim 5 The 1st material used as the field which includes 
an optical functional side at least after shaping of a lens array. The 2nd material used as fields other than the field 
which includes an optical functional side at least after shaping of a lens array, *******:»e shaping Is carried out and 
it is the material for lens arrays used In the lens array manufacture approach of obtaining the lens array which the 
1st material of the above and the 2nd material of the above unified, and the 2nd material of the above Is equipped 
with the successive formation hole which the 1 st material of the above Inserts, and Is constituted 
[0015] 

the above-mentioned successive formation hole — for example, — being according to claim 6 — like — the lens 
making machine of the force plunger of the upper and lower sides of a lens array die — a large path has and 
consists of paths of a Noh mask — having — for example, — being according to claim 7 — like It is formed In the 
shape of a cylindrical shape, and the path of up-and-down opening differs from the path of the wall section like for 
example, claim 8 publication, and It Is formed, and an internal surface is formed in the granularity of 0.01 microns or 
more of Ra at least like for example, claim 9 publication. 
[0016] 

Moreover, the 2nd material of the above is equipped with the positioning section according to claim 10 for 
positioning with the force plunger of the above-mentioned upper and lower sides like at the time of hold into an up- 
and-down force plunger, for example, and like, this positioning section Is constituted, for example so that it may be 
the through tube according to claim 1 1 prepared in at least two places and may be the perimeter notching section 
according to claim 1 2 prepared in at least one place like, for example. 
[0017] 

Next, the lens array of invention according to claim 13 The 1st material used as the field which Includes an optical 
functional side at least after shaping of a lens array. The 2nd material used as fields other than the field which 
Includes an optical functional side at least after shaping of a lens array, It is the lens array which is obtained by 
carrying out ******** shaping and which the 1st material of the above and the 2nd material of the above unified, 
and the 2nd material of the above Is equipped with the successive formation hole which the 1st material of the 
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above inserts, and is constituted. 
[0018] 

Here, the 1 st material of the above and the 2nd material of the above are unified, for example by welding to the 
internal surface of the successive formation hole with which the 2nd material is equipped with the 1 st material like 
according to claim 14. 

here — the above-mentioned successive formation hole — for example, — being according to claim 15 — like — 
the lens making machine of the force plunger of the upper and lower sides of a lens array die — it has the larger 
path than the path of a Noh mask. 
[0019] 

Here, the thickness of a welding part with the internal surface of the 2nd material [ in / like / the 1 st material of the 
above ] of the above according to claim 16 can be 0.3 millimeters or less, for example. 

Next, the manufacture approach of the lens components invention according to claim 1 7 fabricates using the 1 st 
material used as the field which includes an optical functional side at least after shaping, and the 2nd material used 
as fields other than the field which includes an optical functional side at least after shaping, and obtains the lens 
components which the 1 st material of the above and the 2nd material of the above unified 
[0020] 

Next, the lens material of invention according to claim 1 8 The 1 st material used as the field which includes an 
optical functional side at least after shaping. The 2nd material used as fields other than the field which includes an 
optical functional side at least after shaping, ******** shaping is carried out, and it is the lens material used in the 
manufacture approach of lens components of obtaining the lens components which the 1 st material of the above 
and the 2nd material of the above unified, and the 2nd material of the above is equipped with the pore which the 1st 
material of the above inserts, and is constituted. 
[0021] 

Next, the lens material of invention according to claim 19 The 1st material used as the field which includes an 
optical functional side at least after shaping. It is the lens components which are fabricated and obtained using the 
2nd material used as fields other than the field which includes an optical functional side at least after shaping and 
which the 1st material of the above and the 2nd material of the above unified, and the 2nd material of the above is 
equipped with the pore which the 1st material of the above inserts, and is constituted. 
[Effect of the Invention] 
[0022] 

As mentioned above, according to this invention, the shaping load of an up-and-down force piston is mitigable. 
Soldering at the time of attachment by the main frame can be made easy, and faults, such as distortion generated 
on a lens, can be controlled. Turbulence of the light on the optics in a lens can be inhibited, and precision is 
improved by positioning with a lens material and a force plunger with an easy configuration, and when this mass- 
produces a small lens, it becomes possible to fabricate the lens by which quality, such as configuration precision, 
was stabilized. 

[Best Mode of Carrying Out the Invention] 
[0023] 

Hereafter, the gestalt of operation of this invention is explained, referring to a drawing. 

Drawing_l (a), (b), and (c) are drawings showing the lens array manufacture approach in the gestalt of 1 operation. 
As shown in this drawing (a), first, this lens array manufacture approach The 1 st material 25 used as the field which 
includes an optical functional side at least after shaping of a lens array (thing of the same gestalt as the 
conventional lens aggregate 6 shown in above-mentioned drawing 1 1 (b)), It is fabricated using the 2nd material 26 
used as fields other than the field which includes an optical functional side at least after shaping of a lens arrav 
[0024] 

This 1 st material 25 is in the condition inserted into the successive formation hole 27 (the example shown in this 
drawing shows as nine pieces intelligibly) for forming successively two or more lenses currently formed in the 2nd 
material 26. and as shown in this drawing (b) with the 2nd material 26, it is laid on the bottom force pluhger 28 of a 
lens array die. In addition, this drawing (b) shows the A-A' cross-section view Fig. of this drawing (a) 
[0025] 

In this condition, as the arrow head B of this drawing (b) shows, it descends, until the upper force plunger 29 of a 
lens array die touches the field of the 2nd material 26 from the upper part under the proper elevated temperature 
which can be more expensive than a glass transition point, and it can deform. [ of the 1 st material 25 ] The 1 st 
material 25 is pressed with the lens top-face mold 29-1 as a Noh mask, thereby — the lens making machine of the 
bottom force plunger 28 — the lens making machine of the lens inferior-surface-of-tongue mold 28-1 as a Noh 
mask, and the upper force plunger 29 — It is fabricated by the form according to the lens inferior-surface-of- 
tongue mold 28-1 and the lens top-face mold 29~1, and as shown in this drawing (c) as a whole, the lens array 30 is 
fabricated. Since the whole size is large, this lens array 30 can be easily taken out from the inside of a mold, after 
removing the upper force plunger 29 of this drawing (b). 
[0026] 

As this lens array 30 is shown in this drawing (c), the 1st material 25 which is lens function part material welds to 
the successive formation hole 27 of the 2nd material 26 which is a lens successive formation member, it is uniting 
with the 2nd material 26. and a large number (they are nine pieces as this example shows to this drawing (a)) 
successive formation of the lens 31 which consists of the 2nd material 26 and the 1st unified material 25 in this way 
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is carried out. 
[0027] 

The dimension of the optical functional side (field which functions effectively as a lens) 31-1 of this lens 31 is 
formed smaller than the effective diameter m of the successive formation hole 27 of the 2nd material 26 (it 
mentions later in detail about this effective diameter m), as shown in this drawing (c). Thus, the 1 st material 25 
forms the field which includes the optical functional side 31-1 at least after shaping of the lens array 30. On the 
other hand, the 2nd material 26 will form fields other than the field which includes the optical functional side 31 -1 at 
least. Then, each lens 31 is separated separately. 
[0028] 

As mentioned above, by carrying out welding of the 1 st material 25 which is lens function part material to the wall 
section of the successive formation hole 27 of the 2nd material 26 which is a lens successive formation member, 
and forming the lens array 30 Even thinness 0.3mm or less can prevent the so-called weld flash and the so-called 
KAKE, and can form the thickness (thickness of the lens 31 of the periphery part of the optical functional side 31-1 
drawing 1 (c)) of a welding part with the wall section of the successive formation hole 27 in the 2nd material 26 of 
a lens 31. 
[0029] 

In addition, in case the successive formation hole 27 is formed in the 2nd material 26 so that it may be easy to 
separate each lens 31 separately, the scribe line of the shape of a grid for cutting is formed beforehand, and you 
may make it form the successive formation hole 27 in each grid, although not shown in this drawing. 
Moreover, although the mold which forms a lens in a convex shows the up-and-down lens force plunger in drawing 1 
(b) and (c), without restricting to this, another side of either is good also as an object for lens concave surfaces at 
the object for lens convexes, and an up-and-down lens force plunger has it also as a mold with which the upper and 
lower sides form a lens concave surface. [ good ] 
[0030] 

Drawing 2 is the graph showing the combination of the 1 st material 25 and the 2nd material 26 which are used for 
shaping of the above-mentioned lens array 30. As mentioned above, by the time the graph shown in this drawing 
comes to fabricate the practical lens array 30 In the combination of the 1 st material 25 and the 2nd material 26 
which were variously tried in the trial-and-error trial performed by this invention person, and each combination The 
result of having investigated the welding condition of the 1 st material 25 after shaping performed 500 times, 
respectively and the 2nd material 26 is shown. 
[0031] 

The graph of this drawing consists of a column 34 and the evaluation column 35 as a result of the 2nd material 
column 32 which becomes fields other than a field including an optical functional side from the left to the right, and 
the 1st material column 33 used as a field including an optical functional side. And as shown in the left end of this 
graph, ten kinds of combination of the 1 st material 25 and the 2nd material 26 performed the shaping trial 
[0032] 

The combination of the 1 st material 25 and the 2nd material 26 Quartz glass (coefficient-of-linear-expansion 
5x10"-6). glass A (coefficient-of-linear-expansion 9x10"-6) which are shown in the 2nd material column 32 Even 
Glass B (coefficient-of-linear-expansion 1 0.4x1 0"-6), stainless steel (coefficient-of-linear-expansion 16x10''-6), 
and carbon steel (coefficient-of-linear-expansion 12x10"-6) Even the 6th material [ 2nd ] was received from the 1st 
material [ 2nd ]^and as shown in the 1st material column 33, the above-mentioned glass A (co officio nt-of-li near- 
expansion 9x10"-6) is combined uniformly. 
[0033] 

And as 7th combination, the admixture (coefficient-of-li near-expansion 7.8x10^-6) of TiC and TIN is used as the 
2nd material, and Glass 0 (coefficient-of-linear-expansion 1 1x10"-6) is used as the 1st material. Moreover. Glass A 
is again combined as the 1 st material from the 8th to the 10th to WC (coefficient-of^linear-expansion 6.4x1 0'^-e), 
SiC (coefficient-of^linear-expansion 4.0x1 0"-6), and Zr02 as the 2nd material (coefficient-of^linear-expansion 
9.5x1 0'^-6). 
[0034] 

such combination — receiving — a result — a column 34 — being shown — as — the 5th — except for 
combination, with shaping in other combination, as shown in drawing 1 (c). the 1 st material 25 and 2nd material 26 
were welding all by 500 shaping trials. And in the 5th combination, the welding of the 1st material 25 and the 2nd 
material 26 was accepted by 80 shaping trials among 500 shaping trials, and welding was not accepted in 420 
shaping trials which remain. 
[0035] 

Namely, as shown in the evaluation column 35. evaluation is "O" and is success, evaluation is "x" and. as for all 
other combination except the 5th combination, only the 5th combination serves as a rejection. This is considered to 
be hard to weld to a glass material according to carbonaceous content being high the carbon steel (coefficient-of^ 
linear-expansion 12x10"-6) which is the 2nd material which can be set about this 5th rejected combination. 
[0036] 

When the 1st material 25 is used as glass putting. the above together, the 2nd material 26 The 1st material 25 and 
the same glass material are sufficient, and a metal is sufficient like stainless steel or copper. Moreover, it is a 
cermet (it cermet(s)) likie the admixture of TiC and TiN, or WO. ceramic metal Abbreviation (sintered composite 
material which made the metaled ground distribute an oxide, carbide, a nitride, boride. silicide, etc.) is sufficient. 
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Moreover, SiC and Zr02 It turned out that you nnay be the ceramics (generic name of the nonmetal inorganic 

material pass processes, such as ceramics, and shaping, baking) like. 

[0037] 

And when the 2nd material 26 Is used as a metal and the lens 31 separated separately Is attached to the body of 
CCD equipment etc., the advantage of contributing to the improvement In working capacity which can solder a lens 
31 to the metal case of the body of CCD equipment easily through the 2nd material 26 of the perimeter, and can set 
it like an assembler by this by attachment of the lens 31 to the body of CCD equipment becoming easy is acquired 
[0038] 

Moreover, although the above-mentioned metal, a cermet, or the ceramics is the material of optical no ntrans parent 
nature (protection-fromHight nature), since the noise light from the perimeter of a lens 31 is Intercepted when the 
material of such protectionHrom-light nature is used as the 2nd material 26, the advantage that the optical function 
of a lens 31 improves is acquired. 
[0039] 

In addition, in the above-mentioned example, although that from which a class differs is included as the 1st material 
25, the glass material is used altogether. However, as the 1st material 25 of the above, without restricting to a glass 
material, if a lens function can be demonstrated, a resin material can also be used. 

Drawing ^ is the graph showing the combination of the 1st material 25 and the 2nd material 26 which consist of a 
resin material which can be used for shaping of the lens array 30 mentioned above. By the time the graph shown in 
this drawing also comes to fabricate the practical lens array 30 In the combination of the 1st material 25 and the 
2nd material 26 which consist of the resin material tried variously in the trial-and-error trial performed by this 
invention person, and each combination The result of having investigated the welding condition of the 1st material 
25 after shaping performed 500 times, respectively and the 2nd material 26 is shown. 
[0040] 

The graph of this drawing also consists of a column 38 and the evaluation column 39 as a result of the 2nd material 
column 36 which becomes fields other than a field including an optical functional side from the left to the right, and 
the 1st material column 37 used as a field Including an optical functional side. In addition, although the graph shows 
the combination of the 1st material 25 and the 2nd material 26 by two lines, combination is not the semantics of two 
kinds- 
[0041] 

For example. ABS, a polycarbonate, and three kinds of resin of Dirllne are shown to the 2nd material column 36 by 
the combination of the 1 st line, and an annular olefin system polymer, a polycarbonate, an acrylic, and four kinds of 
resin of a styrene methacrylic resin copolymer are shown to the 1 st material column 37. This shows that these 
three kinds of resin and four kinds of resin may be chosen suitably, and may be combined. That Is. 4x3=1 2 kind 
combination is acquired from each material of the 1st line of this graph as a combination of the 1st material 25 and 
the 2nd material 26. 
[0042] 

Moreover, similarly, an annular olefin system polymer, a polycarbonate, an acrylic, and four kinds of resin of a 
styrene methacrylic resin copolymer are shown to the 2nd material column 36 by the combination of the 2nd line, 
and an annular olefin system polymer, a polycarbonate, an acrylic, and four kinds of resin of a styrene methacrylic 
resin copolymer are shown to it like the above at the 1st material column 37. This shows that these four kinds of 
resin and four kinds of resin may be chosen suitably, and may be combined. That Is. 4x4=16 kind combination is 
acquired from each material of the 2nd line of this graph as a combination of the 1st material 25 and the 2nd 
material 26. 
[0043] 

And in all the combination of 1 2 kinds of combination shown in the 1 st line, and 1 6 kinds of combination shown in 
the 2nd line, as shown In the result column 38 In any case, as the result that the 1 st material 25 and 2nd material 26 
weld well was obtained and it was shown in the evaluation column 39, evaluation was "O" and was success 
altogether. 
[0044] 

By the way, as mentioned above, the 2nd material 26 equips the configuration with many successive formation holes 
27 as a lens successive formation member, the lens making machine of the path of this successive formation hole 
27, and the force plunger of the upper and lower sides of a lens array die — special relation Is set up between the 
paths of the lens inferior~surface-of-tongue mold 28-1 as a Noh mask, and the lens top-face mold 29-1 
[0045] 

drawing 4 — the lens making machine of the path of the successive formation hole 27 of the 2nd material 26, and 
the force plunger of the upper and lower sides of a fens array die — it is drawing showing relation with the path of a 
Noh mask, it is shown in this drawing — as — the path m of the successive formation hole 27 — the lens making 
machine of the upper force plunger 29 of a lens array die — the path nl of the lens top-face mold 29-1 as a Noh 
mask, and the lens making machine of the bottom force plunger 28 — it is greatly formed rather than the path n2 of 
the lens Inferlor-surface-of-tongue mold 28-1 as a Noh mask. 
[0046] 

The optical functional side 31-1 of the lens 31 formed In the lens array 30 shown in d rawing 1 (c) by this is always 
formed smaller than the optical effective size of the successive formation hole 27 of the 2nd material 26. Therefore, 
there is no possibility that the optical function of the optical functional side 31-1 of a lens 31 may be checked with 
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the 2nd material 26. 
[0047] 

By the way. in the exannple mentioned above, the successive formation hole 27 of the 2nd material 26 has shown 
what was formed in the shape of a cylinder. There is a possibility that the lens 31 fabricated when the successive 
formation hole 27 of welding was not enough in It being cylindrical in this way may be omitted from the successive 
formation hole 27. Especially, when the 2nd material 26 is materials other than a glass material, welding was not fully 
performed as the internal surface of the successive formation hole 27 is smooth, but it has become clear from 
experience by trial that the inclination of lens omission becomes strong. 
[0048] 

Drawing_5 is drawing showing the relation of whenever [ granularity / of the internal surface of the successive 
formation hole 27 of the 2nd material 26 /, and welding / of the 1st material 25 ]. This graph shows the column 43 
from the left to the right as a result of the granularity column 41 of the internal surface of a successive formation 
hole, and the count column 42 of a repeat of a shaping trial. In addition, each count of a repeat of the shaping trial 
shown in the count column 42 of a repeat of a shaping trial Is 500 times. 
[0049] 

The granularity of the internal surface of the successive formation hole 27 indicates It that it is coarse one by one 
at proper spacing to be RaO.OOSmicrometer, RaO.OOSmicrometer, RaO.01 micrometer, and Ra0.015mlcrometer from a 
top to the bottom to the granularity column 41 of the internal surface of the successive formation hole shown in 
this drawing. The result of having repeated the welding trial by the 1st specific material 25 by a unit of 500 times, 
respectively is shown In the result column 43 to the successive formation hole 27 with which the internal surface is 
formed by such granularity. 
[0050] 

As shown in the result column 43, by the granularity whose things which were not welded among 500 welding trials 
are 420 times and RaO.OOSmicrometer in the granularity of Ra0.005micrometer. all welded by 500 welding trials and 
the result that all welded similarly was obtained by the granularity which Is Ra0.015micrometer further at the 
granularity of 1 60 times and RaO.01 micrometer. 
[0051] 

That is, it became clear that it is desirable to be formed in the granularity of 0.01 microns or more of Ra at least as 
for the internal surface of the successive formation hole 27. 

Moreover, the configuration of the Internal surface of the successive formation hole 27 is also related to the right 
and wrong of the welding of the 1st material 25 also for the granularity of the internal surface of such a successive 
formation hole 27 with last thing. 
[0052] 

Drawing 6 (a) - (e) Is the sectional side elevation showing various kinds of configurations of the internal surface of 
the successive formation hole 27. In addition, each round shape shown in drawing 6 (a) ~ (e) with a broken line 
shows the 1st material 25. and shows it for reference of the physical relationship of the successive formation hole 
27 (27a-27e) when assuming that the field of female mold In which the 2nd material 26 is laid Is a flat surface, and 
the 1 St material 25. 
[0053] 

Drawingj6 (a) In - (e). this drawing (a) shows successive formation hole 27a which has the internal surface of the 
shape of a cylinder mentioned above, and the internal surface Is formed in the granularity of 0.01 microns or more of 
Ra at least. 

Moreover, drawing 6 (b) - (d) shows the configuration to which welding of the 1 st material 25 can be carried out 
good regardless of the granularity of an Internal surface. And In this drawing (b) - (d), the path of up-and-down 
opening differs from the path of the wall section, and the successive formation hole 27 (27b-27d) is formed 
[0054] 

Namely, the path of the wall section of this drawing (b) is larger than the path of up-and-down opening, and as for 
the cross section of successive formation hole 27b. the wall section is deeply cut so that an angle may be formed. 
Moreover, this drawing (c) is an example with the larger path of the wall section than the path of up-and-down 
opening, and. as for the cross section of successive formation hole 27c. the wall section Is deeply cut in the shape 
of radii In this case. 
[0055] 

Moreover, this drawing (d) shows the example with the path of the wall section smaller than the path of up-and- 
down opening, and the wall section formed the angle and has projected the cross section of 27d of successive 
formation holes. 

The example with the path of the wall section smaller than the path of up-and-down opening is shown, this example 
forms the level difference of 0.01 microns or more of Ra in that internal surface by coarse notching, and this 
drawing (e) shows the example which carried out surface roughening of the internal surface further. Of course also 
in above-mentioned drawing^ (b) - (d). surface roughening of the Internal surface may be carried out in this way. 
[0056] 

In the configuration of the successive formation hole 27 (27a-27e) shown in above-mentioned drawing 6 (a) - (e) 
Like successive formation hole 27a, like a cylinder-like thing and the successive formation holes 27b and 27c when 
the path of the wall section is larger than the path of vertical opening The path of up-and-down opening turns into 
an effective diameter on the optics over a lens, and like the successive formation holes 27d and 27e. when the path 
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of vertical opening is larger than the path of the wall section, the path of the wall section turns into an effective 

diameter on the optics over a lens. 

[0057] 

By the way, it faces fabricating a lens material (the 1 st materia!) and a lens successive formation material (the 2nd 
material) by the up-and-down force piston as mentioned above, and a right lens is not fabricated if the lens material 
has not carried out location correspondence correctly to the up-and-down lens punch side and up-and-down lens 
female mold side of a force piston. Generally, since the mutual location of an up-and-down force piston is 
positioned by the mold which omitted illustration in drawin g 1 and it is satisfactory, if the lens successive formation 
material which is held in an up-and-down force plunger, and is laid in female mold Is positioned to female mold, a 
lens material will be positioned as a result by this with an up-and-down force plunger 
[0058] 

Drawing,? (a) is drawing in which matching the example of a configuration for positioning a lens successive formation 
material (the 2nd material) to a bottom force plunger with a bottom force plunger, and showing it, and this drawing 
(b) is drawing showing the operating state. As shown in this drawing (a), the hole 44 for positioning for positioning 
with the bottom force plunger 28 to at least two places is formed in the 2nd material 26 independently [ the 
successive formation hole 27 ]. 
[0059] 

It is attached outside and these holes 44 for positioning are positioned by the locating lug 45 of the shape of a 
column currently set up by the bottom force plunger 28. respectively, as shown in this drawing (b). By this 
positioning, the successive formation hole 27 of the 2nd material 26 corresponds to the lens female mold side 28-1 
of the bottom force plunger 28 shown in this drawing (a) surely. And as shown in this drawing (b), the lens material 
(the 1 St materiaO inserted In the successive formation hole 27 carries out location correspondence correctly to the 
lens female mold side 28-1. Of course, by this, although the lens material (the 1st material) is omitting illustration to 
drawingJ7 (b), it carries out location correspondence correctly also in the lens top-face mold 29-1 of the upper 
force plunger 29 shown in drawing 1 (b). 
[0060] 

In addition, although the above-mentioned hole 44 for positioning is formed as a through tube in the example shown 
in drawingJ2 (a) and (b), since what is necessary is just to position with a bottom force plunger, it is not necessary 
to restrict it to a through tube. For example, what is necessary is to be a crevice or a slot formed in the inferior 
surface of tongue of the 2nd material, and just to form In a bottom force-plunger side the heights or the ** form 
projected part which engages with the crevice or slot etc. in that case. 
[0061] 

Moreover, irregularity is made reverse, a projected part is formed in the Inferior surface of tongue of the 2nd 
material, and you may make it form in a bottom force plunger the crevice which engages with this projected part. A 
result with the same said of this as positioning is obtained. 

Moreover, the positioning section formed in the 2nd material is not restricted to the hole for positioning prepared in 
at least two places as mentioned above, a crevice, a slot, heights, ***♦, etc. The positioning section can be formed 
also by cutting and lacking one place of the arbitration around the 2nd material. 
[0062] 

Drawing 8 is drawing in which matching other examples of a configuration for positioning a lens successive formation 
material (the 2nd material) to a bottom force plunger with a bottom force plunger, and showing them. As shown in 
this drawing, the notching section 26-1 which cut the perimeter on radii linearly and lacked it is formed in a part of 
perimeter of the 2nd material 26. It is a configuration suitable for the configuration around this 2nd material 26, 
namely, the material installation side of the bottom force plunger 28 is caudad formed with the level difference from 
the perimeter of the circular level difference section 28-2 and the straightHine-like level difference section 28-3 
which follows this. 
[0063] 

When the 2nd material 26 is laid In the material installation side of the bottom force plunger 28 currently caudad 
formed with the level difference from this perimeter, it is laid so that the notching section 26-1 of the 2nd material 
26 may be in agreement with the straight-line-like level difference section 28-3 of the bottom force plunger 28. 
Thereby, the 2nd material 26 is positioned to the material installation side of the bottom force plunger 28 
[0064] 

In addition, although the notching section 26-1 of the 2nd material 26 was made into the straight-line-like notching 
section in the above-mentioned example, without restricting to this, corniform notching is sufficient and semicircle- 
like notching is sufficient. What is necessary is in short, to cut and lack the circular perimeter of the 2nd material 26 
in configurations other than surrounding radii, and just to equip a bottom force-plunger side with the level difference 
section corresponding to this notching section. 
[0065] 

Next, another operation gestalt of this invention shown in drawing 9 is explained. The lens components of this 
operation gestalt are similar to what was obtained by the manufacture approach shown in drawing 1 as a result. 
However, the lens components of this operation gestalt cut the lens array, and were not obtained. That is. this 
prepares one lens and one attachment component, and manufactures lens components from these. 
[0066] 

The lens components 50 consist of the 1st material 51 and 2nd material 52. The 2nd material 52 has opening in the 
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center section. And by the inside of this opening, it unites with the 1st material 51 and the lens components 50 are 
formed. 

Shaping of this lens component 50 is performed as shown in drawing 1 0 . That is. the 2nd material 52 is arranged on 
the bottom force plunger 53. and the 1st material 51 is arranged to opening of the 2nd material 52. Here, it heats to 
the temperature from which the 1st material 52 becomes deformable, and when the 1 st material 51 becomes soft, 
the upper force plunger 54 is dropped. Thus, a lens side is formed by putting from the upper and lower sides with 
two dice. 
[0067] 

Thus, since the 1st material 51 and 2nd material 52 are changed, if an adsorbent good material is used, for example 
as the 2nd material 52, the handling of the lens components 50 will become easy. Or if metals, such as iron and 
nickel, are used as the 2nd material 52. since the lens components 50 can be held by magnetism with a magnet etc., 
handling will become easy. 
[0068] 

In addition, amelioration and modification various by within the limits which does not deviate from the summary of 
this invention are possible for this invention, without being limited to the operation gestalt mentioned above. 
[Brief Description of the Drawings] 

[0069] 

[DrawingJL] (a), (b), and (c) are drawings showing the lens array manufacture approach in the gestalt of 1 operation. 
[Drawing_2] It is the graph showing the combination of the 1st material which consists of glass used for shaping of a 
lens array, and the 2nd material which consists of other materials. 

[Drawing_3] It is the graph showing the combination of the 1st material and the 2nd material which consist of a resin 
material which can be used for shaping of a lens array. 

[Drawing 4] the lens making machine of the path of the successive formation hole of the 2nd material, and the force 
plunger of the upper and lower sides of a lens array die — it is drawing showing relation with the path of a Noh 
mask. 

[Drawing 5] It is drawing showing the relation of whenever [ granularity / of the internal surface of the successive 
formation hole of the 2nd material /. and welding / of the 1st material ]. 

[Drawing 6] (a) - (e) is the sectional side elevation showing various kinds of configurations of the internal surface of 
a successive formation hole. 

[Drawing^] Drawing in which matching the example of a configuration for (a) to position a lens successive formation 
material (the 2nd material) to a bottom force plunger with a bottom force plunger, and showing it. and (b) are 
drawings showing the operating state. 

[Drawing 8] It is drawing In which matching other examples of a configuration for positioning a lens successive 
formation material (the 2nd nriaterial) to a bottom force plunger with a bottom force plunger, and showing them. 
[Drawing_9] It is drawing showing the structure of the lens components which are another operation gestagen of this 
invention. 

[Drawin g 1 0] It Is drawing explaining the manufacture approach of the lens components shown in drawing 9 . 
[Drawing 11] (a) is drawing showing an example of the manufacture approach of the conventional lens array (lens 
array), and (b) is the top view showing the lens array which was fabricated and was done. 

[Drawing 1 2] (a) - (d) is drawing showing the example which fabricates the combination lens of a pair as a lens array 
according to an individual, respectively, and gathers production efficiency. 
[Description of Notations] 
[0070] 

1 Mold 

2 Female Mold 

3 Optical Material 

4 Punch 

5 Lens 

6 Lens Aggregate 

7 Mold 

8 Female Mold 

9 Optical Material 

1 1 Lens Punch 

1 2 Lens Punch Supporter Material 

13 Punch 

14 Upper Lens 

1 5 Lens Aggregate 

16 Mold 

17 Lens Female Mold Supporter Material 

18 Lens Female Mold 

19 Female Mold 

20 Optical Material 

21 Punch 

22 Lower Lens 
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23 Lens Aggregate 

25 1 St Material 

26 2nd Material 

26-1 Perimeter Notching Section 

27, 27a-27e Successive formation hole 

29 Upper Force Plunger 
29-1 Lens Top-Face Mold 
28 Bottom Force Plunger 

28-1 Lens Inferior-Surface-of^Tongue Mold 

28-2 Circular Level Difference Section 

28-3 Straight-Line-like Level Difference Section 

30 lens array 

31 Lens 

31-1 Optical Functional Side 

32 36 The 2nd material column 

33 37 The 1 st material column 

34 38 The result column 

35 39 The evaluation column 

41 The Granularity Column of Internal Surface of Successive Formation Hole 

42 The Count Column of Repeat of Shaping Trial 

43 The Result Column 

44 Hole for Positioning 

45 Locating Lug 

50 Lens Components 

51 1 St Material 

52 2nd Material 

53 Bottom Force Plunger 

54 Upper Force Plunger 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[0069] 

[Drawin g 1] (a), (b), and (c) are drawings showing the lens array manufacture approach in the gestalt of 1 operation. 
[Drawing 2] It is the graph showing the combination of the 1 st material which consists of glass used for shaping of a 
lens array, and the 2nd material which consists of other materials. 

[Drawin g_3] It is the graph showing the combination of the 1st material and the 2nd material which consist of a resin 
material which can be used for shaping of a lens array. 

[Drawin g 4] the lens making machine of the path of the successive formation hole of the 2nd material, and the force 
plunger of the upper and lower sides of a lens array die — it is drawing showing relation with the path of a Noh 
mask. 

[Drawingj] It is drawing showing the relation of whenever [ granularity / of the internal surface of the successive 
formation hole of the 2nd material /, and welding / of the 1st material ]. 

[Drawin g^ (a) - (e) is the sectional side elevation showing various kinds of configurations of the internal surface of 
a successive formation hole. 

[Drawing 7] Drawing in which matching the example of a configuration for (a) to position a lens successive formation 
material (the 2nd material) to a bottom force plunger with a bottom force plunger, and showing it, and (b) are 
drawings showing the operating state. 

[Drawing_8] It is drawing in which matching other examples of a configuration for positioning a lens successive 
formation material (the 2nd material) to a bottom force plunger with a bottom force plunger, and showing them. 
[Drawing 9] It is drawing showing the structure of the lens components which are another operation gestalten of this 
invention. 

[Drawing 10] It is drawing explaining the manufacture approach of the lens components shown in drawing 9 . 
[Drawing 111 (a) is drawing showing an example of the manufacture approach of the conventional lens array (lens 
array), and (b) is the top view showing the lens array which was fabricated and was done. 

[Drawing 1 2] (a) - (d) is drawing showing the example which fabricates the combination lens of a pair as a lens array 
according to an individual respectively, and gathers production efficiency. 
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T o -c. 

X p8 i5p o 
C 0 o o 1 1 

?)VMiu>'Xru'-fT?fo-5. 
[ o o 0 2 1 

Vt^iiK) . ^;tli2mme;Tirv>5<t5^itt;|556<)/J^Scou-vX«a33t;^ffiib-C, PS! 
f;iia'^<z>ttSI:Sr«.ftiJ$*tfci<BK>3t^^ltSr±Mi:TSi:T-ffjELTU^XSrj5S;Sbfc 
±SSrBit)^b, a5l5±;*5 o u i^XSrKSI JrJc J: ►) Si 13 Ubi- u >'XS|jt:J^ jfe;5J*p 

[ 0 0 0 3 ] 
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S J; 9 o o 
[ 0 0 0 4 ] 

El 1 1 (a) 14 * « i 9 (w u- > X ?9: L T -a #^Sfe<D > X Srfig Ji^-r ;5 u XSJjg 

:f3m<o--m^ ^-rm-r^ h *) . mm (b) iifiS;?^ $n-c w jfeji^js <> u ^^xom-^^: (^^^ 

XTU-I*=lens array) * ^ -f S 0 "C fo 5 . - 1^ V X ig }fe |i , p g) (a) {Z^-T 

t 0 o 0 5 J 

01 1 (b) \Z7ii-r ^ 0 i,z^ :iwJ;9»;;LTHi3l54>;j5ofc^Sc<^ui'X5i, wi^xas 
mm 1^ b ^ \z y> m -r :l t -x^ t ^ o rws^. ^^-xsn^^ir^o^stLXO* 

[ 0 0 0 6 ] 

01 2 (a) ~ (d) tt, ±iE<!:^^:^m(4^/iS;j5, - w ifi ;b -fr u :^ X Sr ^ *t 

fim^nc- m izm^m i: V X ±mmm ^ ±\f i>m^^-f-m-^»>^r. mm (a) 14. 

±T-tfc<offl^-g-*5*u:/X(D±(OU>'X^S:-aFic^t!cj@^?l^i-S^^S5r^LT*3t), M 

fc^#m«-9 t . u:^X±mi 1 i: UVX±a3£l^a5*tl 2 i:;4»e>/i;5JiSl 3 i:Sr^U 
-CV^5„ ^VX. ±mi 3Ai^^mU9i:±t>^p3Wmvx. uvXJilii ltc:J;t)±cr>u- 
v-Xi 4;iiSfiS;j^$ixfciKfiiSr^U-CV^-5„ 
[ 0 0 0 7 ] 

PIE (b) tt. -hfE<D J; 5 »r LTW3R±*So^«!g:<0±(0 U>'X 1 4 t uvXgBSrJ^fig 

IrI® (c) 14. -tT~tfe:<Oim^-&*?ii:^>'X<DTOUVXSr — aric^^fi^ig^-rs*^® 
Sr*LT*s9, AH Si rwPMl 6 iz — V^tt >■ :K T m^WU $t 1 yiccouvX 

T^^i^asttl 7{c3£i^$nfc«»rou^'XTMl 8td>e>/j:5TSl 9 ^tHbXJ& 
ix ^Mf^lzit^^ :^ tifz^^mU 2 0 t . ^ffi^S5Pffi7i±S2 1^:Sr^UTV^;5, -tb 
-C, ±M2 1dS3t^mtt-2 0%±A^e>JfJELT. U->'XTMl8»Cj;t)TOU:^X2 2;iS 

[ 0 0 0 8 ] 

PI0 (d) 14, ±fE(Oj;9(cUTaJ5l5±/JSofc1«^<^T(^U->'Xl4iU>'Xg|5$r?^^ 
LX\,^ii\,^5t(DytmmU 2 0 tii^h^i^ \^ > :^M-^W 2 3 Sr*LTV>e„ ilSwiWUx' 
Xi 4i:Trov>'X2 2jiS5|2ffig|j(::J:oT^*Jc«a;'f-&t3$ttTim;?»^'e'*J-frUi^X;5Jjgfi8; 
^FtvS («?tJ^Ji. #ilFXli^2#fi3, ) , 

(#fF5:iSfcll i|#M2002-265226-^^^ (fl*>), 1213) 

[i|*^S:«2l #M2002-24391 2#^« (®?S0042~0045, 03, 0 
4 ) 

[ 0 0 0 9 ] 
[0010] 

't<Dmm<D^^^^mm^Ai^y^^mm^(om-<D^^^muxx^x\f^iitii>. ^saw^c 
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[001 1 1 

(001 2 ] 
[0013] 

U X h -o X t> „ 20 
[0014] 

ifeJw, l»*Ig 5 lE^O^I^ <Z) W >- XT U-l" 14 , V' XT U-Y <7?^Jg^ io IN t: '> 

t>7t^ateffiSr^tfffi«^coS ^: 2 (OjRIt i: , ^m\>^X ^J^VX . ± IB ^ 1 <0 
ttt±fiE|S2<D**ti:;i5 — #:'ft:UfcU>'XTW-rSr#.5U>-XTU-l'®!5t::^fet-fcVNrffl 
VN?>nS U^XT u-l'ffl|fe«--efc-p-C. ±fE^ 2 (O^Wfi, ±fa^ 1 W**t;45^A-r -5ig 

[00151 

;=^^Jg«ltBffi»€& J: •? VN@Srffi;tT«^ «»J (i » * 7 IE ^ o ± 9 , n ISF 

[0016] 

i»*«l 2IS4fe<oj;5tc, '>'i<i:fcia^JwK:»te>nfc)gH«I!J^c$S|J-e«>5J:5J::« 
[001 7 ] 

lf*«i SfclE^cD^Bjrou'^'XTU'-^'tt, ^'>'XT^-fro^!K#^^-*3V^T^i>•^j; 
< i: 'b)t^«HeffiSr#tf®<!:/i^|g 1 w^ttt. ^'>'XT^'-YW^?K^^C*SV^T^)?/j^< i: 

l<0^tt-i:±ia»20*tt-i:;JS-<4:^t:LfcU>XTU-f-efooT. ±IBl|2<^mtfl4, ± 
fEmiro5R«-*s«Ai-5jSl3:7LS:ffilxT«fiK$ix5. 
[0018] 

;i^-e. ±IS® 1 t ±iE^ 2 i: 14, 0iJxtfi«*3g 1 4 l2tt<D J: 5 ^1 SO 
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[0019] 

f^<omtfj:^m2<omui:. ^ m^^^x ^j^i,x . Kornu t ±mf(i 2 (om^ t a^- 10 

L u- >- X fi, # 5 J; p i- S o 
( 0 0 2 0 ] 

^m2 0>mUt. SrfflV^T^Ji^b-C. -hfSmi<0^«-i:Ji|a||2roig«-<by4J-«i:-fl:bfcU' 
[ 0 0 2 1 ] 

[ 5§ ?q w ^ * J 
[ 0 0 2 2 ] 

2|s:«PJ iixli. ± T L- S w ^ # « « "C . *ft:^a--<73*a 

(^»r*J ^^^±<03t<^SL^^Sralih-e# , fSf ¥/j;«^t?!ft* J; < u- ^ X * t Jf ^ i: o & 
ggfe**5T'# . CttJci 9/hMu>'X^affi-t--5#-g-ic:*5V^TJ^4J{if*^^<?5p°p|f<?3^^U 
u vXSrfifeJ^-r S iSS "TIE t 'S; 5o 30 

[%I^SrJIJSi-5fc«)<?3^a<DJiJli] 

[ 0 0 2 3 ] 

13 1 (a) . (b) , (c) {i. -IIJfi<o?^isti:*5»t'5 ui^xr i^-Y «jg:jtrt£S:^^i-ia 

r-*)5o 5fe-r, IrIBI (a) fr^r:i-J;5fw, rcTju^'XTU'l'SliJt:*^}*!*. y(T U4 ( 

±ifi©g|ll (b) tr:T%LycitS5l5rou>'X^-^fti:6tl^«lroMffiW'{><^) cOfigl^^tc^JV^ 
T'>/£ < t t *^«l6ffi Sr^tf ffi i: ?i-5||l <omU 2 5 i:, UVXTU^W^J^f^JcjsV^ 

[ 0 0 2 4 ] 

r<oiii(Z)^tt2 5ji. m 2 <Dm^ 2 6 izB^^ nx\^^^^m<^ \^ > ^mwt-r ?>tiib 40 

<Ol[ia?L2 7 (l^ia(c:^i-0ljT?«:5>;5»»ja<9^i:U-C*LTV>5) o*»c#5ALfc*tffi 
X. IS2(^^*t26t*i'. Plig (b) d^-f-ipf-. ^vXTW-ffig;JigM(^TJfS28 
Oitc^g^nSo JfeiS. (b) 14 1110 (a) (OA- A' WS^a^SrS^LTV^-S. 

[ 0 0 2 5 ] 

TX. l^^-XT W^^J10S<^±if M 2 9 /4S±:^y4^P>. ^2<D^«-2 6(Dgnf^^i-S*-t?l51 
El (b) w^PP B T?^-!- J; 5 <r I^T-r 5. TJf M 2 8 <^ u >- X^Ji^gltB® t 

bTOW'^'XTffil!2 8 - 1 t±JfS!2 9«>uvXfiKjg«KteBi: LT«>uvX±SS!2 9 
- 1 iz X oX 1 (omU 2 5 in^ns.^ w>-XTffiS!2 8 - 1 i:UvX±6BS!2 9 - 1 
i:lwJ?rxCfc?^Jr^?^$4x, :^«i:i:LTPIEI (c) Ui'XTU'W'SO^JSfiS;?^ 50 
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[ 0 0 2 6 ] 

• ;irou:^XTU'-r3 0 11. 1^0 (c) IC^i-J;5ti. X «t «B giJ T- & -5 II i o lil «• 

2 5^5, U'>'XaiKgB«--efe5m2<^)|g«-2 6<OigS:?L2 7»c:i8l^iL.-Cm2(^)^«-2 6 t 

-WitLXisy) ^ :l (D ^ o 2 (dMU 2 6 t -W^itx^t^L^ \ (om¥[ 2 STj^fcfigswvx 

3 1^5^^ (i<??CT-CM4lRlEI (a) Jc^-fipfraia) J^l^$4^Tv^-5„ 

( 0 0 2 7 1 

^WU-^XS lW3t^«ltgffi (UVXt UT=t^«-«lt|-r 5 ffi) 3 1 - 1 |^ 
El (c) {r^-f-ipt-. ll2<D^tt-2 6<Oilig;dFL2 7c03fr^€^m (r(DW^Sm^'oV^T 10 

^^XTW-CSOW^J^^tcfeV^-C. '>*<t 'b3t^«l|gtB3 1 - 1 ?S:#tfEBS:?^^-f-5, 

^•t ^ Z. t K ti ^ -(^l^^^^^-Xsififi^lc^UKI^ixS, 
[ 0 0 2 8 ] 

eJ.±roJ;5(w, ^>'X«ltgs^«•-c?fc5f^l<o^«•2 5^u:^Xigt9:l«tt-e*>5l|2ro^ 
*}■ 2 6 (^aiSTL 2 7WrtMgp{ria«$-a:TUVXru-^' 3 OSr^^figi-^rirJcJ;^), u^- 
X3 1C0^2<^mW2 6ic43ftSjS^?L2 7<Drtga5i:WiaiiflaJi><Off;?f.(|2|l (c) \Z 
*3»t S )t^*a«Bffi 3 1 - 1 <0^)lg|J^O U >'X 3 1 «OJf:;«»L) SrO. 3mm«TO»$-Ct 

[ 0 0 2 9 ] 

. «■ *& ^ 7L 2 7 ^ -f- S J; 5 I- L T <t V> , 

Ell (b) . (c) -eti, ±T<^^>'Xjf^ttic\ >- :^ i a m m ^-r ^ m 

-e^bTV>5*s, m»J:K5ii:*<, ± T W ^ ^' X }f M . v^ -T * tJS u v Xfij ® 

ffl-ete**sW'i^X[iflffiffitL-Ct>^<, -tTi:t^:^X(igffiSrjg^-t-S^i:U-Ct 

[ 0 0 3 0 ] 

02 ±IBroV'>'XTW-f30ro^J^tCfflV>f,n-5mi<D3fl«-25i:^2<^3!f*r26 30 

i;ro«&^-^i5ii:<SrS^-rEI*T'fcS„ l^|gil::S^-t-El*tt, V tz i: o KM mi^(0 ^ u >- 

XrU'W 3 O SrfifeJ^-r ^) J;i?g-5 * -et:: . # tc J; o T fr fc I* ^f M ^6<J {:i *3 v^ 

T, u.^^tiit$s 1 <om^ 2 5 t ^ 2 (omu 2 6 t <r>m.^^t>-^ t . ^tth^iticDm.^ 

^h>•tt•{w*5V^-C. -tn^ns O 0IlI(::fc^ioT?7t>tlfc^J^^<7)^l <DigW2 5 i:S2W 
I 0 0 3 1 1 

fe;i»e>;fe--, 3t ^« «g ffi ?S: ^ tfffi ^ a? Si i: /£ 5 H 2 <o 3 2 . 3t 

^^tf ffi i: 5 II 1 W^^tflB 3 3 , *g*fflj34, SOffPffifll 3 5 d^fefigS. -e U 
mmm(0&.i^\Z7^ir 5{r||l <0^«-2 5.i:M2W^«-2 6<01 0«m<O«a;«f.'g-j3-B: 

[ 0 0 3 2 ] 

mi <Dm^ 2 5 i:^2(75^$t2 6 b <D U Tf. \^ . ^ 2 <0 M m ^ 2\z^-r^^:tf9 
^ mm&m 5 X 1 0 ' - 6) , :^P^ (i^lig5g^9xio--6) . ;y7^B (iSSBg 

K^IO. 4Xl0"-6) . (ij^Sg3g^l6X10"-6) , XO^^^^! 

(*Sll^3g* 1 2 X 1 0 " - 6 ) *-e. 1 # B 2 b 6 S B 2 «)3!l*t* -CJr 

MbT. 0io^*t«B3 3tcs%-rJ:5«-. — »lc±fs<D:tf7;^A (ISIgKs^gxio"- 
6) ^m.yf-^i:>^X\^^^ 

[ 0 0 3 3 ] 

^UT, 7Sacoffi;?f.-&i^-tiri;L-t:. m2(D«^i:LTTiCtTiN(Z>jS'a-*t 
3S^7. 8X10 *-6) . mi<^?lg*ftU-CXf7^C (jjgmgSS^l lxi0*-6) S: 50 
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fflV^XV^2>, *fc. 8 » B ^ 1 O » S * -e. 2 (D m $t t \^ X (OW C (i^Sg3S^6, 4 
X10*-6) , SiC («SH^3g^4. 0X10*-6) , RXfZT02 (mm^^ 9 . 
5X10 "-6) tw^TL-C, m 1 <omilt t Lxnxf:^ 7 ^ Ai:m.^^i:>^X\,^ i>„ 
[ 0 0 3 4 ] 

, i&<om^'^i:>^x(7) ^mxii . mi (c) {r^-t-i^f^, mi(Dm^2 5tm2(omu 

2 6 5 0 0 ^<D^Jf^Umx±X mm VX \.^ti„ ^LX. 5mn(Dm^^i:>itXii. 5 0 

S*P>n. ^54 2 0Ill«?J5g?^ft»t?»4iSll^tt®*bn/i*»ofc„ 
[ 0 0 3 5 ] ,0 

■f-'it?*>, lfffi«3 5(w;T^i-J;9ti. 5»B(^?ffi;9-'a-t>-e:SrK?<flfe«)«a^-&ip-tirJi^-C 
fP<ffi*5 roj -efc o -C-g-*&t?*> ►) , 5 # B W ffi -tir ffi >4S Txj "efooT^-^ft 

^:/ioTV^5o riixii, CO ^-^^ 5 » B <DiSa^J^^ i?-ar{r i3*j »t s ^ 2 <o*lt-e & 5 
mm (mm^mi 2x i o - -e) ^js. -^^<^^=fi•*;iSigiv^i^:^cJ:•9;(f7;=^^#<!:»l^i 

[ 0 0 3 6 ] 

±15 Sr^<-^i- S i: . ^ 1 2 5 X t Ufc^-g-, m2Wig«-26»i. ^ 1 co ^ 

*t2 5i:PI«l<^;^7;^^W-CfcS<. 7^ :x U- -^10 (D J; 9 iJi^JS -C- t S < . 4 

. T i C i: T i N Ojg-^^-fc 5 V^ II W C W J; 5 1^ — y h (cermet, ceramic metal <0 

ijSf) -e'ba<, Syt. SiC-^Zr02roj;9|r-fe75s/^;^ (ceramics, • jftS J* 

[0 0 3 7 ] 

U'>-X3lSr, •?:roJlfflco^2com«-2 6S:^b-rcCDSB 

^ ;5S # f> n 5 . 

[ 0 0 3 8 ] 

wOTi b tim%\^(Ommi:^ 2 cdM^ 2 6 i: LTfflV^fc^-^, UVX3 1«5^H 
*»P>oy-fX3t;4SJIBr$ix5<©-C'. w^Xsi w )t ^ «l tS ;45 [6j _h -T § <!: i ^ 5 fiJ ;iS ^^ 

[ 0 0 3 9 ] 

*ffitt<^ 5 u i^Xr w-C 3 O S:j5g?^-t-5. i:::^ -5 * Tiw , # {c i o m I* 40 

t <Dm.?f-^t>-± t . '^ix'eivcom^^ti^lzioi^X. t ti^etv 5 o o \si\zt3tz X ni:>iv 

f^^i^'^'^m 1 (omu 2 5 tm 2 <Dm» 2 6 t (ommv^mtim^tz^m^0:Lx\,^ 

[ 0 0 4 0 ] 

^mmm^-^tfm t fi: 1 (omum 3 7 . 3^*1138, Rx^wmms 9 a^^,^^, /<c*5 
> ^^n^ 1 (omu 2 5 tm2 (Dmi^ 2 6 <Dm.^-^i:>-\ti: 2rfxmvx\,^^t)K m^-^t> 

-fr *t 2 a« ^: v> 5 ;t * -C H: „ 

[ 0 0 4 1 ] 

m^ti 1 n s (om^-^i^-^x . m 2 <omum 3 & \:zti. abs. T^vn-^^^-h. r so 
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y * -Tff^- h , T^yyu, Rxf^^ 7( ^ 'J ^i^mm4^m-^^<o 4mm(ommAi 

[ 0 0 4 2 ] 

y — :K y — tS^— h , T^J'y/u, StJfj:^ ^ u V > ^ y yw<ftJ!g#tl[-^{$:(0 4 angw 
mm^i^^ih. m 1 (om^m 3 rtrii, ±fEP)^Jr«^^t3M^7^:^5K7tfy-=i'-, jjfy;!;- 

Sr7r:bTV>5. oSD. ^ « 0 « <0 2 ?f i * iS W 75^ f> W: , ^ 1 W Ife *t 2 5 i: II 2 <^ ^ *t 

2 6w|a;'^-g-t?-ti:i:U-C4X4 = l 6 a^S<OM;?^-^ip-fr*s» ?>n-5„ 
( 0 0 4 3 1 

^LT. v^-fn^s-^-b. «fe*«i3 8tc,T^i-j;9iw. ing{c,T^-ri2a^(Oiia^-^ip 

SO! 2 S JCTjx-r 1 6 aili«5M^^i:>-fr(0^T<O«ai?)L'g- j:j-artc*JV>t:. ||l<??i!l«-2 

. Ifffili roj X' X ±x ^ ^ X h tz c 

[ 0 0 4 4 ] 

^.(O > :X^Mmm^ t LT<r>U->'XTSo^2 8 - 1 t U->'X±ffiM2 9 - 1 (O^ t (om 
[ 0 0 4 5 ] 

lSt;«Tif^2 8<OU>'X)E|fe?^«t6ffi<!: U-C<OVi'XTffiS!2 8 - 1 <?3@n 2 t 
[ 0 0 4 6 ] 

wixjrit), mi (c) iz^-r u u ^ 3 o \zm^^ n ^ >■ X 3 1 (o^^mmm 

3 1 - 1J4, ^izm2(Dmu2 6 (Dmnn 2 ? (o^^^^^^->^-^ x x f> h^i^^ < m^^n 

5o Lfc^So-C. 3 1 W^^«6tBSp 3 1 - 1 0^^titg;5S^ 2 (O^W 2 6 ± o T 

PI ^ $ 5 t 5 ^ < «l „ 
[ 0 0 4 7 ] 

tZ^X. ±ifeLfc^J-e{4, ll2W^$t26(Oi^K?L27l4. P3^4*tc?^^$nfct<^ 
WVX3 l/i5Jii3:7L2 7 A^hm.^-r^iS^ixAih^^ m iz ^ $S 2 (DmU 2 eiii. ^tf^X* 

«-jit^<o^#-efo^j»-&i;, mtst 11 2 7 (D fH mm ^ m X h ^ t . m^ni+^^izntfiv-r 

[ 0 0 4 8 ] 

05 14, M2(7)*«-2 6c^i^l9;7L2 7cOrtM®(7>!|a$i:. ^lWig*t2 5«ia!«ai:» 

B8« Sr^-r El T 5, Ir) El « »4 , i$ 19: 7L co H ffi ^? fflg 4 1, ^mn^o> 

^ <9 jg UlHllS«l| 4 2 , ^*«| 4 3 LT V^ 5 „ *3 , ^J^l* ®^ <^ «l t) jg L Ih1I& ffli 4 2 tc 

^•rmmp:mo:>m*) mvmmi-i. v^-rtut 5 o o m-e*) 5„ 

[ 0 0 4 9 ] 

RaO. 005Mm, RaO. OOSjtm, RaO. 01/im.2it;«RaO. 015 

Mint, ]Ia:<7)ra^-ewi^>:iifi</ioTv^s-^:^^%L-tv^5. ;i<7>j:5/j:ft$-frtSffi*s 
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OOlEl-roj»»93gL-C^fc3^«;55. 1^ 4 3 \Z Tjk ^ X i o 
[ 0 0 5 0 ] 

*gS«B4 3tr^$tX5<t9(C, RaO. 00 5/iin<D3fi|$-ejt, 5 0 0 ^ (D M ^ (D 
0 Vti:^^^tii>(0:^^ 4 2 0 \3\s R a 0 . 0 0 S u m (D ^ ^ X \^ , 160111, ^-LT 

. RaO. 0 1fjLm<Dm^X\^. 5 0 0 ^ (D m X ±X ii> m m . HiCRaO. 01 

[ 0 0 5 1 ] 

irtj:t>'h, ^nK2 7(7>rtMffill. {i^/^< t hR a o. o 1 ^i^^>^U±<o^^{zm^ 
^ n T S r. <!: M * b r t )|£ij u ^ 

[ 0 0 5 2 1 

[216 (a) - (e) II. * ^ 2 7 <0 M ffi CO ^ ffi O ^ it^ 5r ^ -f- {pj »f ffi 0 "C S „ *3 

. El 6 (a) - (e) \zmmx^'r%m\t. v^-rn t> m i 2 5 lt^s t) . ^2 

com*t2 6;6?^«$naTM<^:)ffi;^5^ffi't?$>'5i:{5^L;ti:^<Djg^?L 2 7 (2 7 a-2 
7 e) tUl <^**t2 5 t(OiSLmm^^0^(Dfzifb\Z^Vf:Lh(DX»>^, 
[ 0 0 5 3 ] 

lae (a) - (e) iCjoV^T. [^El (a) [i. ±ilibT^/cRfSfiyt(0|^^®S:*-r^JS 
^7L2 7aSr^LT*5tJ>^(J0|^MDB{i. {i^/^<<JrtRaO. 0 1^^n>'tA±c>i)a${c 

^fz. me (b) - (d) rt^ffioa${^gi«7i<, ^l<7)*;M*25Sra^fflcgl« 

$^^::ir;05T-#^?i^H^S:.i^bTl>§o ^UT. (b) - (d) TMi. iSiS:?L27 ( 

2 7 b - 2 7 d ) ±T(DmaU(Dmtfy&U(ont^mti:^xm^^rLX\^^^. 

[ 0 0 5 4 ] 

i-^'c^fc^'b. IrIei (b) ±T (Dm t^n(^^ X ^ iy ^m^(D^(D 0 < ^ ^i^tl 

2 7b(D»f®ll. rtMg^5;^|S:^;^^5?^^fiS:$tl.5J:9^-^l9i2i*i^TV^:5„ *fc. 1^® (c) t> 

. ±T<oma^(Dn^ hP^m^<Dm(ok3: 0 ti^:k^ \^^mxh r) . z(Dm^ns 1*^7127 

[ 0 0 5 5 ] 

l^BI (d) -hT<?)MPg5<7)SJ:?)fcrtSSP<o#<^fi5;6S/hSv^09S:^U-r*5 30 
t). ^a:?L2 7d(D®fffil±. l^^lfB;$5:ftS:?l^^£LT5?tHbTV>^, 

1^0 (e) ±T (Om aU <D^ X ^ h \HmU(0^(D \^ ^ 7^^ /h ^ \^^m ^ 7jk i^X ^ ^ ^ z 

(omn. ^rcOrtSffijc, ^fiV^^l9:^#-CRaO. 0 1^i5^ni/jeJL±<^S||<S:^j58;LT. 
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